Implications for a reduced DNA-elongation rate in polyamine-depleted cells.
Treatment of Ehrlich ascites tumor cells with 2-difluoromethylornithine (F2MeOrn), an enzyme-activated irreversible inhibitor of ornithine decarboxylase, resulted in depleted putrescine and spermidine content, and reduced growth rate. We have previously shown that adenine ribonucleotide levels are substantially increased in these polyamine-depleted cells. The present paper addresses the question whether the elevated ATP pool is accompanied by a concomitant increase in the dATP pool. If this is the case, the observed growth inhibition could be explained by the well-known dATP-mediated feedback inhibition of ribonucleotide reductase. We found that dNTP pools were not unbalanced and that dNTP synthesis was not arrested in polyamine-depleted cells. Moreover, the dNTP content and the activity of ribonucleotide reductase (CDP reduction) and thymidylate synthase, remained elevated despite the fact that the cells were inhibited in their growth by F2MeOrn treatment. Incorporation of a radiolabeled precursor into DNA was initially lower in F2MeOrn-treated. cells than in control cells. However, while incorporation of a radiolabeled precursor into DNA decreased markedly in plateau-phase control cells, it remained at a higher level in cells inhibited in growth by polyamine depletion. This discrepancy may be explained by the fact that polyamine-depleted cells accumulated in the S phase, and that they had an increased content of acid-soluble radiolabeled DNA precursor. Our data indicate that polyamine depletion adversely affects the DNA synthetic machinery by reducing the rate of elongation.